ERK1/2 regulates hepatocyte Trib1 in response to mitochondrial dysfunction.
The TRIB1 locus (8q24.13) is a novel locus identified and replicated by several genome-wide association studies for associations with plasma triglycerides, apolipoprotein B and coronary artery disease. The TRIB1 protein product, tribbles-like protein 1 (Trib1), regulates MAPK activity. MAP kinases transduce a large variety of external signals, leading to a wide range of cellular responses, including growth, differentiation, inflammation and apoptosis. Importantly, Trib1 has been shown to regulate hepatic lipogenesis and very low density lipoprotein production. Despite the relevance of hepatocyte Trib1 to lipid metabolism and atherosclerosis, little is known about the mechanisms regulating Trib1 itself. Here, we identify the mitochondria axis as a regulator of Trib1. Treatment of HepG2 cells with a short pulse of a low oligomycin concentration led to a potent and prolonged increase in the Trib1 mRNA, an effect that was shared with other mitochondria stressors. HuH7 cells as well murine hepatocytes were also responsive albeit to a weaker extent. The upregulation appeared largely independent of reactive oxygen species generation or metabolic stress and was mainly under transcriptional control, with ERK1/2 playing an important regulating role in the process. While the presence of the Trib1 protein could be inferred, attempts to correlate the increased mRNA to changes in protein level were unsuccessful due to the lack of recognizable Trib1 signal. Our data enrich the current paradigm of Trib1 as an activator of the MAPK pathway by uncovering a role for MAPK in regulating Trib1.